This paper has examined the major institutional changes in agricultural input markets and use of inputs across the farming community of the country in the previous decade. More specifically, it discusses the three aspects of inputs: (i) trend in major agricultural inputs use, (ii) their accessibility to small farmers, and (iii) institutional changes in the delivery of input and services. The study has sourced the data from various government reports mainly from NSSO, input survey and CACP. A significant growth in inputuse has been recorded in the previous decade and a noticeable change has been observed in the shares of public and private sectors in the factor markets. Accessibility to institutional credit has been limited for marginal and small farmers; however, chemical fertilizer and pesticide use has been found highest among these farmers vis-a-vis other category of farmers. About 40 per cent of the farmers have access to information on modern technology from any source and progressive farmers have emerged as the major source. Easing procedural norms in accessing institutional credit is essential for inclusion of marginal and small farmers in the formal credit system. In addition, extension system should be rejuvenated with recent developments of information and communication technologies for better dissemination of farm information, particularly among the remotely located farm households.
Introduction
Indian agriculture is presently faced with the challenge of feeding a billion plus population of the country with little scope for increasing the acreage. To promote agricultural growth the only option left is to increase productivity through use of inputs and improved technology. In this context, understating the pace of growth in inputs use, nature of factor market development and identifying its key players are imperative to accelerate agricultural growth. Many studies have highlighted that limited accessibility of farm households to markets, especially smallholder farmers and in particular factor markets and extension services, are impeding the growth of farm productivity and profitability (Swaminathan, 1991; Goyal, 2010 ; Babu et al., 2013 ; Girabi and Mwakaje, 2013) . In this context, institutions play a critical role in improving the farming conditions. Institutions are a set of formal (laws, contracts, political systems, organizations, markets, etc.) and informal (social norms, traditions, customs, etc.) legal ground rules that establish the basis for production, exchange and distribution (North, 1990) .
The institutional change in input and service delivery is vital for the development of smallholder agriculture. During the past one decade or so, the government has taken a series of policy reforms for better availability of inputs by improving factor markets. 2001 for attracting private sector to seed industry by protecting breeder's rights, nutrient-based subsidy scheme for improving judicious use of fertilizer, and launching of Kisan Credit Card (KCC) scheme in 1998 for improving credit delivery are some of these reforms.
In the face of these developments, following questions are raised in the context of agro-input industry: Has there been any significant change in inputs use and has use of inputs and services changed in favour of smallholder farmers? Are there changes in the shares of public and private sectors in factor markets and which institutional reforms have made these changes? This paper has attempted to address some of these questions.
Data and Methodology
The data were sourced from various government published reports. The data on seed production and shares of public and private sectors were compiled from the internet: http://seednet.gov.in/ and http:// www.indiastat.com/ websites. The information on production of fertilizer and pesticides was collected from Agricultural Statistics at a Glance (2013), and on machineries from the Tractor Manufacturers Association of India. The agency-wise flow of institutional credit to the agricultural sector was compiled from the Department of Agriculture and Cooperation (DAC), Ministry of Agriculture, Government of India (GoI). In addition, data on use of agricultural inputs by land-size were compiled from various rounds of agricultural census on input survey, Agricultural Census Division, DAC, (GoI). The information on access to modern technology to farmers was obtained from the National Sample Survey Organization (NSSO) report on Situation assessment survey of farmers -Access to Modern Technology. Simple tabular and percentage analysis was employed for interpretation of the data. The compound annual growth rate (CAGR) was estimated for the period 1999-00 to 2011-12 for major inputs. The current values of institutional credit were converted into real terms at 2004-05 prices by using GDP deflator.
Results and Discussion

Trends in Use of Agricultural Inputs
The expansion in use of agricultural inputs is most important for improving agriculture productivity. The trend in use of major agricultural inputs such as seeds, fertilizers, pesticides, machineries and credit in the recent past decade is presented in Table 1 . Seed is the basic input in agriculture and its potential determines the productivity of other inputs. Therefore, it assumes primary importance in agricultural inputs. The usage of quality seeds in the early-2000s was about 86 lakh quintals and it increased to 127 lakh quintals in 2005-06. However, in late-2000s, the seed usage has witnessed a remarkable expansion and it doubled between 2005 and 2010. This surge in seed-use could be attributed to the recent initiatives of Indian Council of Agricultural Research (ICAR) seed production programme and PPVFRA. The PPVFRA provided the much needed confidence to the private sector to venture into the seed market and paved the way for publicprivate partnerships in multiplication of public seed varieties (Venkatesh and Pal, 2014) .
The fertilizers, another major input to realize the potential of high-yielding varieties (HYVs), showed a moderate growth in their consumption during the previous decade. In 2000-01, fertilizer (in terms of NPK nutrients) use was about 90 kg/ha and it raised to 106 kg/ha in 2005-06. However, during the second half of the 2000s a notable change in fertilizer consumption was recorded. During the first half of 2000s, the consumption increased to the tune of 6 kg/ha, whereas in the latter half it decreased by 35 kg/ha. The other major chemical input used in agriculture is pesticides which reduce the losses in terms of both quantity and quality of farm produce from various weeds, insects, pests and diseases. On an average, the pesticides consumption was about 220 g/ha in 2000-01 and it dropped to 200 g/ha in 2005-06 and then increased to 210 g/ha in 2010-11. These figures clearly indicate that the pesticide consumption in India observed an uneven trend. It may be mentioned in India, cotton crop shares a large part of pesticides consumption and introduction of Bt cotton in the early-2000s reduced the consumption of pesticides in the previous decade (Qaim et al., 2006) . The sale of tractors and power tillers was considered to depict the growth in agricultural machinery. The combined sales data showed that this industry had experienced a robust growth during the latter half of the 2000s. In 2000-01, the machinery sales was about 270 thousand and it raised to 313 thousand in 2005-06, and since then it has nearly doubled 87 Overall, during the first half of the 2000s, the Indian agricultural input industry witnessed a sluggish growth for all the inputs; however the trend reversed during the other half of the decade and registered a substantial improvement in all the inputs-use. In the 2000-decade, the growth rate indicated that credit grew highest among the agricultural inputs with 17 per cent growth per annum, followed by seeds with 12 per cent growth. The machineries also recorded a substantial growth of 10 per cent per annum. The chemical inputs growth is low with a rate of less than 5 per cent.
Smallholders' Access to Agricultural Inputs
The study has adopted the input survey classification of farm-size groups. In India, smallholders (< 2 ha) shared 85 per cent of the landholdings and their share is further multiplying (Agricultural Census, 2010-11) . Although the overall agricultural input-use has increased to a large extent, its distribution across the different size-categories of farmers assumes a greater significance. The farm-sizewise usage of agricultural inputs has been presented in Table 2 . As far as seed-use is concerned, one-third of reaching about 600 thousand numbers by the end of 2000-decade. The data on availability of agricultural equipments (per 1000 ha) in India, (www.indiastat. com) indicated that there were about 17 tractors, and 2 power tillers available in India in 2007. The highest availability was of manual seed drill and seed-cumfertilizer drill with the figure of 153/1000 ha, followed by animal drawn leveller with 85/1000 ha. The availability of capital with the farmers is most essential for the adoption of modern inputs. In this perspective, the amount of agricultural credit could indicate modernization of agriculture. The institutional credit for the agricultural sector in India at 2004-05 prices showed that the amount of credit had increased enormously during the previous decade. The overall credit amount was about ` 71,000/-crore in 2000-01 and it jumped to ` 2,92,000/-crore in 2010-11. The institutional credit for agriculture increased by more than one lakh crore rupees in the first half of the 2000-decade and similarly, latter half also witnessed a substantial escalation. The acceleration in the growth of institutional credit possibly attributed to the expansion of self-help groups (SHGs) and KCC in the previous decade. marginal farmers were using certified seeds in 1996-97 and not much change was found even in 2006-07. The proportion of semi-medium, medium and large farmers using certified seed was wobbling around 40 per cent in 1996-97 and it rose to more than 50 per cent in 2006-07. The use of institutional credit was very low and no farmer category crossed 23 per cent share in 1996-97. A significant increase in the institutional coverage was found in the case of large and medium farmers and it reached 40 per cent in 2006-07. However, the disparity in access to institutional credit was more prevalent across farm-size groups, and only 10 per cent of marginal farmers had access to institutional credit in 1996-97 which rose to 20 per cent in 2006-07. This result is in line with Swaminathan (1991) who reported that large farmers were having higher formal credit sources as they had more collateral assets.
In the case of chemical fertilizers usage, the highest percentage share of area was found to be marginal farmers in 1996-97 and small farmers in 2006-07. The percentage of area using chemical fertilizers decreased as farm-size increased. The pesticide-usage was found to be low (less than 18 %) across the farm-size in 1996-97; however, the share of farmers using pesticides increased significantly in 2006-07 and reached more than 70 per cent on all farm-sizes, except on large farms. A closer look at Table 2 revealed an inverse relationship between farm-size and input-use for chemical fertilizers and pesticides and a direct relationship for institutional credit and to some extent it was true for certified seeduse also. The minimum access to informal credit and maximum share in use of chemical fertilizers and pesticide was observed in the case of marginal and small farmers. It clearly indicates their greater dependency on informal credit sources.
The trend in farm implements clearly indicated that the number of households using hand and animal operated implements had decreased during 1996-97 to 2006-07 and just reverse was true for power-operated implements (Table 3) . Across the farm-size, marginal farmers (218 million numbers) were using more handoperated implements and these numbers decreased with the increase in farm-size during both the reporting years (1996-97 and 2006-07) . A similar trend was observed for the other type of implements; it could be plausible due to a large number of marginal and small farmers. However, in terms of ownership of machineries, large farmers had the visible advantage, owing to higher incomes. The figures of share of hired machine hours in the case of paddy and wheat for five major states clearly elucidated that marginal and small farmers were highly dependent on custom-hiring services for machineries. The marginal farmers' reliance on customhiring for machineries was 92 per cent in 1996-97 and it increased to 96 per cent in 2006-07. The dependency on hired machinery was increasing for the lower three farm-size groups, viz. marginal, small and semimedium, whereas for medium and large farmers, it declined over the reporting period. Venugopal (2004) has also observed that small and medium farmers had more on-farm tractor-use and small farmers had hired the tractor services.
Institutional Change in Delivery of Agricultural Inputs and Services
To study the various players that have contributed to the growth of inputs, the role of public and private sectors in production and delivery of major agricultural inputs was investigated. During the 2000-decade, quality seed production remarkably increased from 132 lakh quintals in 2003-04 to 354 lakh quintals in 2011-12 (Table 4) . However, there was not much change in the institutions' share. The seed market was almost equally shared by both private and public sectors, and this proportion was found maintained in both 2003-04 and 2011-12. However, a small increasing role of public sector was seen during the mid-2000s and subsequently, the private sector regained its original share of 48 per cent in 2011-12. A perusal of data on the share of seeds of major crops indicated a different picture with clearcut dominance of the private sector in most of the crops (Table 5) . However, the private sector concentrated mainly on cross-pollinated and hybrid dominated crops (sunflower, 97 %; cotton, 96 %; maize, 95 %; and bajra, 90%), indicating profitability to be the major factor which could influence the selection of crops as far as private sector was concerned. The remaining highvolume and low-value crops (pulses, 70%; and groundnut, 65%) were left with the public sector.
Among the three major nutrients, only two nutrients, viz. nitrogen and phosphate based fertilizers, are produced in India. Due to lack of resources, potash is not produced and its entire demand is met through imports (GoI, 2012) . The nitrogen production was about 12,000 thousand tonnes, as high as three-times of phosphate production in 2012-13 (Table 6 ). In the 2000-decade, the nitrogenous fertilizer production showed a moderate increasing trend and phosphate production increased in the mid-2000s, but decreased marginally in 2012-13. The sector-wise figure showed that the private sector was the dominant player in both types of fertilizers. In the case of nitrogen, about 50 per cent of the production was from the private sector and remaining was more or less equally shared by public and cooperative sectors. However, in a recent period, the contribution of private sector has come down by 4 percentage points and this share was absorbed by the cooperative sector. Some notable changes have occurred in the phosphate fertilizer production. The private sector was dominant in production of phosphate fertilizers, however its share declined by 10 percentage points during the 2000-decade. The public sector share was less than 10 per cent and its share also continuously declined. The cooperative sector's share was 1/5 th in production of phosphate fertilizer in the start of the previous decade and it gained a reasonable share and reached to onethird by the end of the decade. Overall trend showed that although private sector was the major player in the fertilizer industry, its contribution continuously declined in the 2000-decade.
The data on institutional credit to the agricultural sector indicated that the volume of institutional credit (at 2004-05 prices) tremendously increased (about sixtimes) in the previous decade with the disbursement of a large proportion (63%) of advances for production purposes (Table 7) . In production credit, a slight decline was noticed in the mid-2000s, but a marked reversal occurred in 2011-12 and its share reached 78 per cent. The commercial banks were the major player in both production and term credits and enormous volume expansion (7.7-times) was seen during the study period. The share of commercial banks substantially increased from 53 per cent in 1999-00 to 72 per cent in 2012-13. In the early-2000s, the cooperative banks had played a significant role in production credit and their share was 51 per cent in 1999-2000. It is to be noted that despite three-time increase in the volume of credit during the previous decade, the cooperative banks witnessed a sizeable decline in their share which was dropped to mere 21 per cent in 2011-12. The regional rural banks were the other agency which contributed about 10 per cent of agricultural credit and their role was seen more in production credit than in term credit.
The most important input for any venture is the "information" which plays a crucial role in adoption of modern technology and improving efficiency of operation. Table 8 shows the information accessibility of farm households and their sources during 2003. A perusal of Table 8 showed that only 40 per cent of the farmers in India had accessed information on modern technologies and the majority of farm households (60%) had not accessed any type of information. There were about more than fifteen types of information sources available to the farm households. The progressive farmers were the lead source (16.7%) for farm information for the farmers, and input dealers (13.1 %) and radio (13.0%) emerged as the next key information sources for the farming community. All other information sources contributed less than 10 per cent. The mass media sources like television and newspapers shared 9.3 per cent and 7.0 per cent, respectively. It is to be noted that public extension agencies like extension worker (5.7%), government demonstrations (2%) and KVKs (0.7%) had played a minimum role in information dissemination on modern technologies. However, the information sources have observed a major change with the ICT revolution. Mittal et al. (2010) have reported that mobile-phone enabled service was the key information source for agriculture and more than 60 per cent of the farm households accessed information through these services.
Summary and Conclusions
This paper has analysed the expansion of input use in Indian agriculture in the recent period. It also examined the accessibility of the inputs across the farmsize and the contribution of public and private sectors in input markets. It has been observed that input-use has expanded to a large extent in the previous decade, especially in the second half of the 2000s. The inputuse and farm-size have indicated a mixed relationship. Interestingly, the chemical fertilizers and pesticide use has shown an inverse relationship that is as farm-size increases input use declines, whereas, in case of institutional credit it is just the opposite. The number of farm households using power-operated implements has increased in large numbers and the use of hand and animal operated implements has declined. The role of public and private sectors has been found to vary from input to input. The role of private sector was more pronounced in seed (in particular on high value-low volume crops) and fertilizer production, whereas commercial banks were the key players in institutional credit. The pesticide and tractor industries were completely in the hands of private sector.
In the recent period, the cooperative sector's share has increased in fertilizer production, accompanied by a decline the private sector's share. In contrast, with the increasing share of commercial banks in credit sector, the role of cooperative banks has declined. In India, only about 40 per cent of the households accessed the agriculture information and progressive farmers have been found the major source of information. The public extension system has not been found an important information source. These findings imply that inclusion of small and marginal farmers under institutional credit coverage by simplifying application procedures and special attention of extension system to reach the unreached farmers are necessary for advancement of Indian agriculture.
